We are developing user models that predict how a word prediction system affects performance on a text entry task for individuals with disabilities. In this paper we describe the instrumentation, test-bed software and analytic methods that we are using to collect pilot data.
INTRODUCTION
Clinicians face several obstacles to selecting the most appropriate computer access technology for their clients. First, clinicians often have a limited amount of time in which to interact with their clients, which restricts the number of devices (and device configurations) that can be presented to the client. Second, clinicians typically do not have access to all of the potential computer access devices that could potentially be useful for the client. Third, it can be difficult to predict a client's future (expert) performance with a device based on their initial performance with that device in the clinic.
User modeling has been presented as one potential solution to these problems [1] . Accurate user models could allow clinicians to simulate client performance with a variety of devices and device configurations. Quantitative performance predictions obtained from these simulations could then be used to identify the best candidates for detailed evaluations with the client.
RESEARCH QUESTIONS
Our current research focuses on word prediction (WP), which is often presented as a means of (1) reducing the number of keystrokes required to generate text and (2) increasing the rate at which text can be generated. While it is clear that WP will reduce keystrokes, empirical evidence [2] has demonstrated that WP does not necessarily increase text generation rate (TGR) and may, in fact, reduce TGR. To explain how WP may reduce TGR, Koester [3] employed user models to understand the cognitive process underlying user interaction with WP software. In order to improve upon these models, we are exploring the following research questions: 
INSTRUMENTATION
Our testing environment (shown in Figure 1 ) consists of three computers. The Subject's computer presents the word prediction interface (see Figure 2) to the subject. Keycapture [4] software is used to record all key-presses.
Figure 2. Word Prediction Interface
The Eye Tracking computer is connected to the Subject computer, and hosts an ISCAN 726 PCI eye tracking system. A deskmounted camera on a pan-tilt unit is used
Copyright is held by the author/owner(s). to track where the user's visual attention is focused on the Subject computer's monitor. The third computer supports a Biopac MP150 data acquisition system. The MP150 is used to measure hand movement using an accelerometer.
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Figure 3. Example of Eye-Tracking Data
METHOD
Four able-bodied users participated in a pilot trial conducted with the instrumentation described above. The subjects were asked to type with a single finger to simulate the typing speed of a physically disabled person. Experimental conditions varied based on the maximum number of words allowed in the WP list (2 or 8), the minimum number of letters in each word in the WP list (3 or 5), the number of keystrokes entered for each word before the WP list was displayed (displayed immediately or displayed after two keystrokes) and the number of keystrokes after the WP list was displayed before the WP list was hidden again (never hidden or hidden after two keystrokes). For each experimental condition, subjects were given five sentences to type. A corpus of 50 test phrases has been compiled from a collection of 500 phrases created by MacKenzie [5] .
Software was written in MatLab to reconstruct the sequential order of events (hand movement, eye-fixations and key-presses) from the raw data collected by the instrumentation. The result is a single time-stamped data log listing each event and its duration (see Figure 4) .
Figure 4. Graphical representation of data log
During our pilot trials, several shortcomings in our protocol were observed: 1) Some subjects were able to type quickly enough, even using a single finger, that they received no benefit from (and this, had no incentive to use) WP;
2) Subjects occasionally entered long strings of text without looking at the screen, and were thus unobserved by the eye tracking system;
3) Subjects sometimes pressed two keys at once; 4) Subjects occasionally used more than one finger to type; 5) When keys were close together, it was difficult to detect motion between keys with the accelerometer.
Based on these observations, subjects will use an on-screen keyboard and a standard mouse to enter text in future studies, rather than an external keyboard. The size of the on-screen keyboard and settings for mouse gain will be selected to decrease text entry speed enough that subjects have a strong incentive to make use of the WP interface. In addition, an on-screen keyboard will eliminate the need for subjects to look away from the screen to find keys on the keyboard. Furthermore, recording the position of the mouse cursor will allow us to monitor movement of the subject's hand more accurately than the accelerometer. Finally, an on-screen keyboard will eliminate the occurrence of simultaneous key presses.
